A bisubstrate analog inhibitor for alpha(1----2)-fucosyltransferase.
Porcine submaxillary beta-galactoside alpha(1----2)-fucosyltransferase is known to transfer a fucosyl residue from guanosine 5'-diphosphofucose (GDP-fucose) to the 2-OH group of beta-D-galactopyranosides with inversion of configuration at the fucopyranosyl anomeric carbon. A bisubstrate analog (1) of the postulated transition-state for this reaction, which has O-2 of phenyl beta-D-galactopyranoside attached to the terminal phosphorous of GDP through a flexible ethylene bridge, has been chemically synthesized and evaluated as an inhibitor of this enzyme. Compound 1 was found to be a competitive inhibitor with respect to both GDP-fucose and phenyl beta-D-galactopyranoside for both the membrane-bound and soluble forms of the fucosyltransferase. It was also a competitive inhibitor with respect to the alternate acceptor beta DGal(1----3)beta DGlcNAcO(CH2)8-COOMe. The Ki values were in the range 2.3-16 microM. Compound 1 is the first example of a bisubstrate analog inhibitor for a glycosyltransferase which binds to both the acceptor and donor recognition sites of the enzyme. The potential of a bisubstrate analog strategy for the production of specific glycosyltransferase inhibitors is discussed.